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PROCEDURE F DR THE PREPARATION OF FRUTT AND VEGETABLE PURGES AND NECTAR 

COCKTAILS 

The production industry for pur^, nectars, cocktails or liquid solutions of fruit, vegetables or fiuit and vegdablc 
5 mixtures intended for human consumption has fcM* many years sou^ to supplement tfie classic medianical 
extraction or preparation techniques widi the action of enzymatic reactions principally intended to solubilise ' 
pectins and consequently to obtain the benefits of the part of fiuit and vegetables that goes to wa^ in classic 
extraction procedures, llie advantage of fliis is twofold: on one hand economic as the volun^ of waste is reduced, 
and on the other nutritional due to tte value of this waste for human consunqition. 

10 

However, conducting tiiese en^matic reactions has proven to be quite delicate, particularly wh^ processing 
vegetables, and this has led rbanufacturers to limit their use of enzymatic procedures to certain fruits or 
vegetables, only to use them to assist mechanical procedures, or finally only to apply them to a fraction of the 
fruits or vegetables concerned. In many cases, not all the nutrients with benefits for hinnan consumption are 
1 5 sah^aged and problems with viscosity or texture have been encountered with certain raw materials. 

The procedure described in this invention, on the other hand, ^lables ahnost all tiie proteins, ^ucides, vegetable 
fits, mineral salts, trace elements and vitamins in the basic fruits and vegetables to be restored in the finished 
product. Only tiie following are eliminated during the procedure described in tiiis invention: 
20 . - fruit stalks arid sepals if riecessary,riiedianicaUy, before the actual processing of th^ 

- pips and stones, togeth^ with any vegetables, parts tiiereof and cellulosic parts tiiat are not convicted by the 
enzymes added or those naturaUy presoit hi the product, at the end of tiie enzymatic reaction 

One of die features of die procedure lies in that the oizymatic reactim will be applied to amixture of fiints, of 
25 veg^ables or of fruits and vegetables devised according to various parameters such as: 

- the nutritional balance of die product: the reactive contents in vitamins, glucides and other nutrients are 
entirely balanced, bearing in v^od the possible changes in tihe products during processmg or before consumption; 

- achieving an average pH between 3.4 and 4.2 to enable the enzymatic reaction to take place in satisfactory 
conditions, particularly in terms of the risk of micrd>e growth during the reaction and in terms of the maximum 

30 effectiveness of the eozyasatic reactions. 

At no point in the procedure are diemicals such as inhibitois, artificial jneservatives, pH correctors or odim 
added 

35 The installation is characterised by the inclusion of a fruit and vegetable sorting point to remove any attached 
stalks, sepals or leaves, followed by a washing point for the imducts, adapted for natural washing of die fruits 
and veg^ables witlK)ut fte addition of chemicals. 

Once the products are washed they are then grated or cut up more or less finely depending on their type, 
40 according to the speed witii whidi enzymatic actions w(»k on each of than, and are then sentto abhundmig point 
\^ch heavily rechices the microbe population (bacteria, yeast and mould) and largely prevents the later 
development of phenolmQrdase reactions m the products. The blanching statim is designed to achieve the desired 
resuh in a brief period of tiine (from 30 seconds to 5 minmes) and at a taiq)aature of 80-95^^^ 

45 The blanched products are put mto enzymatic reactors ^riulo still hot The correct development of die en^matic 
reactions is oisured by means of a suitable water/dry matter ratio. This water/dry matter ratio can be obtained: 
-naturally in the case of some fruits or fiwt mixtures: 

- without the irrtroduction of water by carefiili^ calculating a suitable mixture of fiuh and vegetables^ possibly 
adding a certain prppottton of fiiiit nectars from a previous prqwation, produced using the same enzymatic 

50 procedure; 
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- by mtrodudng a small quantity of water, about S% ± 3% of the total mass of fruits and vegetables used, into a 
calculated mixture of fruits and vegetables. In the latter case^ the quantity of water thus introduced wiH be 
ranoved by flashing at the ^od of the enzymatic reaction or during the final sterilisati on of ^ produdy or by any 
other applicable medianism such as r^erse osmosis* ultrafittiation, etc. 

5 

This quantity of liquid ideally comes from ±c blanching liquid, of whidi the surplus is kept from an enzymatic 
reaction as described below. 

The enzymes used can be, for exan^le, polygalacturonases, pectin lyases or any of the othra- enzymes most 
1 0 commonly used in misctunes, authorised for use in the preparation of products intended for human coosun^on. 

Moreover, me of the original features of the procedure is that destroying all the natural enzymes at the blanching 
stage is not sou^X, but, on the contraiy, preserving a sufiScient fi^on of these enzymes, in particular for the 
purposes of salvaging the proteins Aat they contain and making them easier to assimilate, is a desired outcome. 

IS 

One of the original features of the invention is that natural pix^eolytic enzymes that are present in certain fruits 
chosen for this purpose are directly introduced at the enzyxnatic maceration stage. These oizymes are contained in 
fruit juices that are mechanically pressed widiout any o&er processing in order to prevent them from being 
destroyed, and diese help to make the protdns contained in frie fruit and vegetable 
20 make tiie cocktail easier to assimilate. 

In the procedure used, the optimum pH of 3.S-4.2 for the development of tiie enzymatic reaction and the 
prevention of parasite growth durii^ the enzymatic reaction is obtained naturally by cBrefiiUy calculaliag the fruit 
and vegetable mixtures, if necessary - the overly high pH values of some vegetables are compensated fear by the ^ 
25 lower pH values of the fruits chosen as a result 

lliroug^out die duration of the enzymatic reaction, which may vary from 2-3 hours to 20-24 hours depending on 
the products, a tenq)erature of 45*55X is maintained in reactor and the mixture is gently stirred. The reaction 
may be produced under inert gas if necessary to avoid oxidation and the development of aerobic fermentations. At 
30 the Old of the oizymatic reaction, the mixture is stirred vigorously and filtered or sieved to remove pips and non- 
liquefied parts, lignins and fibrous parts, mainly. It can then be sterilised and packaged immediately ot cooled to a 
tenq)eiature of 3-4^C and stored before later stoilisation and packaging. 

To prepare fiuit and vegetable nectar cocktails, a certain i»opoition of concentrated citrus fiiiits, red fruits or 
3 5 mixed natural fruit concentrates is added to the mixture before sterilisation, togefho' wifri a certain jroportion of 
honey, SHvetener<»- other products with a sweetening capacity as appropriate, and also a small quantity of natural 
products rich in vitamins B and C and various essential nutrimts (amino-acids and &ts). The mixture tiuis 
produced may be smoothed or homogenised by a pressure of 1 0* 1 00 bars : this process should preferably be 
carried out before sterilisation. 

40 

Using a specific method, the product will be sterilised fyrihc production of fruit and vegetable nectar cocktails 
using the procedure developed by Mr RolaiKl Tortm^ the subject of European Patent £P 0 124 385 81, in ^ich 
fliei^oductofdiera^matic reacti(m,widx the addition ofa certain quantity ofcitrus or other fiiuts, and if 
necessary honey or any other sweetening product, is heated to around 80-lOO^C and mixed counter^^urmt with a 
45 careMyequivalemvolunK fraction ofwato^supeiteated to a hig^tempoaturei^ 

teasp&axart (132-142^ abnost instantly for the sterilisation of the mixture and the destruction of the en^mes. 

The quantity and tctopmtoxe of the 8iq)erfaeated water added are carefiilly calculated in order on one hand to 
obtain the temperature nec^sary for sterilising the product and destroying the enzymes, and on the (^bar to 
50 eisure that the quantity of wat^duis added to the product is iiever grater dian St 

other fruit concentrate added to the product befor^and: the total quantity of water is calculated also taking into 
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account the quantity of water added, if appropriate, before the enzymatic reaction, the removal of which by auto* 
evaporation may also take place at this point by auto-evaporation of the product between the sterilisatioD 
tenq[)erature and a tenqmature of approximately 95-1 lO^C 

5 Afler a cooling period of 3-55 seconds, the product is chilled and packaged^ ideally undo* inert gas, in long-life 
IHeservation packaging tibat is UV and oxygen-proof. 

For finished product types other Oan fiuit and vegetable nectar cocktails, other st^sation equipmoit types may 
be used, for exanq>le depoiding on the consistency of the finished product for sterilisation, plate stmlisets or 
10 tubular stmlisers, and for the thickest jR-oducts machines with a siufioe for scraping. 

The descri ption diat follows makes reference to the aoconqianying diagrams which show a method of carrying out 
the procedure, as a non-limiting example. 

15 The installation in figure 1 is a sdionatic iq)ieseiitation of an installation that conforms to the invention, for the 
production of Suit and vegetable nectar cocktails. 

Figure 2 is a representation of the blancher used to blanch the jMTOducts after they have been grated or chopped 

20 The installation in figure L An initial manual and/ormechanicd sorting point to remove peduncles, sepals and 
other undesirable elenmits. The fiuits and vegetables are then washed at (2) without the addition of chemicals, 
dien grated or chopped at (3). 

The chopped or grated products are then blandied in (4) in a continuous machine described more fiiUy in figure 2. 
25 The blanching tenpq)erature and sanitary oHiditions are maintained by recycling the blanching liquid vMch is 
pumped back up by a punq> (5), heated in a heat exchanger (6), maintained at pasteurisation tra^eiature in a 
holder and (7) and cooled to blanching temperature in the heat exchanger (6). 

The blanched products, tog^er with a fi:action of the blanching liquid, are added to the enzymatic reactor (8) 
30 iK^iich is a cylindro-conical vat with an external thermal exchange circuit with an agitatoi/comminutor (9) <biven 
byaq)eed-changedriveunitwitharangeof 1 to 10 to enable both gentle stirring during the enzymatic reaction 
and vigorous stirring at tiie end of the reaction. 

The reactor (8) may be pasteurised using steam in between the two enzymatic reactions, after washing, and may 
35 be placed under inot gas if need be during die en^matic reaction. 

After comminuti<m, die Uquid product obtained at the end of the enzymatic reaction is punned (10) and filtered 
by a static filter for small installations or in a self-cleaning filter (1 IX or a continuous sieve for large flows. 

40 The sieved product is sent to a degassing/auto^vsqxvation installation, fbimed, for exanq)le;. by a constant-level 
tank (12), an accderatorpunq) (13), a heat exchanger (14X and a degasser (IS) to enable Ae water added to the 
reactor (8) to evap(»ate. 

On leaving the madune (15), the i»oduct is punned bade up (IQ, homogenised (17), and transpcffted to a buffer 
45 tank (18) with an agitator ami an external heat exchange circc^ 
sterilised in a short period of time. 

A prq)aration/doshig statim (19) enables sweeteniiv products, fiiutj^ 
produi^ to be added to the product afier the eoqonati 

SO 

The product is then pumped bade up (20), sterilised (21) and packaged (22). 
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M the vats and circuits may be deased by a bmlt-in clean^ 

Figure 2 shows in more detail a type of blancher designed to meet the specific technological needs of tiiis process: 
5 The equiptmnt comprises a horxzcmtal pait with a solid base (3 1), a sloping part (32), the lower part of ifsiiich is 
solid, made up of wedge-wire sieves to enable the product to drain into the intermediate part and including an 
opening to allow the product to exit in the iq»perpait The apparatus also includes two lateral waterfH^of sides. 

The product is introduced into the lower part tfarou^ an opening (30) and earned to the exit (40) by pallets fixed 
10 to lateral chains (36) made of stainless steel or plastic. The chains themselves are driven by a head gear yNhoel 
(33) and guided by intermediate (34) and tail (35) geans. 

A level of blanching liquid is maintained in the apparatus thanks to the overflow threshold (41) between the solid 
part of the sloping base and the part made up of wedge-wire sieves. The blanching liquid flows into a hopper (37) 
IS which includes an exit pipe (38) wiiich enables the product in die blancho* to be recycled. A pipe (39) enables the 
blancher to be conq^Ietely etapded at the end of the process. 

The quantity of blandiing liquid is permanently siq^lemented fay means of a liquid level control in &e hopper 
(37). 

20 

The teoqieratuie of the blanching liquid can be ccmtrolled by an external exchangje loop as shown in figure 1 or a 
steam tiyection (43) in die hopper and a tea^)erature ccxitrol loo^ 



The length of part (32) is carefully calculated so that the quantity of blanching liquid teaving the blancher with the 
25 product to go to die enzymatic reactor is at Ae most 5% ± 3% of the total mass of firuits and vegetables used. 
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CLAIMS 

I . PFoceduie for the prq>aration of purges, nectars, codctails or liquid solutions of fruits, vegetables or fiuit and 
S vegetable mixtures, characterised by the fact that the fruits and vegetables are subjected \iv^ole, washed but not 

peekd, grated or chopped, to enzymatic reacdoos that use natural proteolytic enzymes and/or enzymes chosen 
from the galacto-pectinases or pectin lyases^ dieiebyobtainii^ products which stUl have all the fffoteins, fiOs, 
mineral salts» trace elements and vitanuns contamed in die initial fruits and vegetables. 

10 2. Procedure aoc<Hding to claim 1» characterised by the &ct that die enzymatic reactions are used oo mixtures of 
grated fruits, vegetables or fruits and vegetables at a pH of 3.4 to 4.2 for a period of 2/3 to 20/24 hours. 

3. Procedure according to either of claims 1 and 2, characterised by the &ct that the grated and chopped initial 
prodiK:ts are blanched before the enzymatic reactions in order to ensure that the microbe population is sufficiently 

1 5 reduced and to prevent any significant devdopment of the jdienoloxydase reaction. 

4. Procedure according to any of claims 1 to 3, characterised by the fact that a pa:centage of water of 
approximately S percent of the fruits and vegetables used is added to the basic fruit and vegetable mixture in order 
to ensure a water/diy matter ratio su£Elciait for die satis&ctory progress of die enzymatic teactioiis. 

20 

5. Procedure according to any of claims 1 to 4, characterised by the frun that the percentage ofwater added to the 
basic mixture comes from die liquid used for blandiingthe products before the en^matic reaction. 

6. Procedure according to any of claims 1 to 5»diaracterised by the fiict that the quantity of water added to die 
25 mixture to enable the enzymatic reactions to progress well is removed by the auto-evaporation of die product after 

the enzymatic reactions or afier the finished product is sterilised. 

7. Procedure according to any of claims I to 3, characterised by the frurtdiat the natural enzymes that are not 
destroyed at die blanching stage are used for their proteolytic activity during enzymatic maceration. 

30 

8. Procedure according to any of claims 1 to 3, characterised by the fi^ that natural proteolytic enzymes 
contained in pressed fruit juices, wfaidi are diosen for their abundance in diese enzymes, are added at the 
en^maticmacmtion stage in order to make the proteins indie fruit and vegetable mixture easier to assimilate. 

35 9. Procedure according to one of claims 1 to 3, characterised by the &ct that the water/dry matter balance required 
for die enzymatic reactions used to progress well is achieved by re-using a cotain quantity of fruit pur6e pr^ared 
in advance using the same enzymatic procedure, or fiuit juice. 

10. Procedure according to any of claims 1 to 9» diatactetised by the &ct diat die basic mixture is vigor<Misly 
40 rnixed at the end ofdie reaction in order to obtain a fluid diat can be pumped. 

II. Procedure according to any of claims 1 to 10, charactmsed by the fact that residues* e.g. pips and 
lignocdiulosic fiagmoits greater than 1 nm in size, are removed by xneaiis of filteriDg or sieviiig, 

45 12. Procedure according to claims 1 to 11, diaracterised by the fact that a certain pn>poition of concentnttedcitnK 
or odi^ fruit comrentrate is added to die product resulting from the enzy^^ 
preparing fruit and vegetable nectars and cocktails. 

13. Procedure according to claims 1 to 12, diaractoised by the fict that supplementary iiaturalrnit^ 
50 various types of honey, sweetening iHt>ducts, products rich in B vitamins, vitamin C, and {Bxxhicts containing 
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amino-adds and essentid &tty adds are added to 0ie product 
addition of citrus or other fiuit concentrates. 

14. Procedure according to any of claims 1 to 13, characterised by the feet that sweeteners are added to the 
5 product at the end of the enzymatic reactions, after any addition of other siq^lementary natural products. 

15. Procedure according to any of claims 1 to 14, characterised by the &ct that tfie foodstuff prepared as described 
is sterilised by count^-current mixing of the heated product with an amount of sq}erbeated wat^ calculated so 
that the total added to the fiuit concentrate during production is no greater than 5%. 

10 

16. Ptxx^dure according to any of claims 1 to 15, diaracterised by the fact that at the end of the enzymatic 
reacticm the product, whether wiA the additicm of fiuit concentrates, hmey, sweetening products, vitamins and 
essential nutrients or not, is stmlised in a tubular or plate machine, or one with a scraping sur&ce. 

IS 17. Procedure accordmg to any of clauns 1 to 16, characterised by the &ct that the foodstuff is smoothed or 
homogenised before sterilisation. 

IS. Procedure according to any of claims 1 to 17, characterised by the &ct that the stmlised product, possibly 
smoothed and homogenised, is immediately placed in sterile packagmg, if necessary under inert gas^ either for 
20 direct sale u> the cmsumer c»- in larger barrels or cootaineis far other uses* 

19. Installation for the in;>lementation of the procedure acccmiing to any of claims I to 1 8, diaracterised by the 
&ct that it comprises a manual mediaiused soitmg point (1) for the stal^ 

and vegetables and a washing point (2), followed by a fiuit and vegetable chopping or grating point (3), a 
25 dynamic blanching a|^>aratus (4) where blandiing is carried out using hot water which is ccmstantly redreulated 
t^a pump (S), heated and raised to pasteurisation tenqierature by the heat exdiango^ (6), cooled to room 
tenqierature at (7) and diiUed to the desired teoverat^ 
blai^iing qjpaiatus (4) or going to the ozymatic reactor (8). 

30 20. Equipment according to claim 1 9, chai^rterised by the &ct diat the blanching sppaiatus conqirises a stainless- 
steel trough wi& a part with a flat base (30), a sloping part widi a solid base (3 1 ), a sloping part with a perforated 
base (32), preferably made up of wedge-wire sieves, and finally a fiee upper part (40) to mble die product to 
exit, with the blarK^ed product being drained all along part (32) while the blandiing liquid, collected in a chute 
(37), is discharged via a pipe (38) and recirculated mto the blanching apparatus (4), and temperature control 

35 equipment (43) for liquid collected in the chute (3 7), with a tetapmtme regulator and steam injector, while a 
level control dma (42) is designed to maintain the level of the liquid in the chute (37), and two lateral chains 
(36), connected by feeder pallets, feed fiie product for blandiing into the apparatus, the chains being moved by a 
drive gear (33) driven by a ^>6ed-change drive unit, one or two tail gears (35) and one or msxe intermediate gean 
(34), with a chute (44) intended for the entry of the product while a cover (45) partially protects the steqnog 

40 section of Hie blandimg apparatus (4X and this blandiing q)paratus (4) is conq>letBly drained in die duite (37) by 
a pipe (39). 

21. Equipment according to either of claims 20 and 21, characterised by the &ct that an oizymatic reactcn* (8) has 
been designed to recdve the fiiiits and veg^ables blaxKiied by the blanidiing i^)paratus (4), made up of a vat with 
45 an external heat exchange circuit, equix^)6d widi a variable-speed agitator (9) to ensure bofli that stirring takes 
place continuously and at length throu^ut enzymatic reaction and diat the products are mixed vigorously at 
the end of the reaction, v/Ule the reactor (8) may be placed withm a controlled nitrogen atmosphere during die 
reaction. 

50 22.Equqnnaitaccordmgtoanyofclaiiiis 19 to 21, characterised by the &d that, after tte stirred niixture has 
been punned iq> by die pomp (1 0) at die end of die enzymatic reaction, the mixture is filtered or sieved using a 
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static or a se If-cleaning filter ( 1 1 ) in older to remove pips^ cellulosie paits» peel and other pads which are net 
converted by die enzymatic reactim. 

23. Equipment according to any of claims 19 to 22, characterised by the &ct that» in ordo^ to remove the water 
S that may have be^ added to the filtered and sieved mixture at the blanching or enzymatic reaction stage, a set of 
equipment for heating by auto-evqxnation has been designed, coaq;ffising a constant-level tank (12), an 
accelerator punq) (13), a heat exchanger (14) and an auto-evaporation degassing flask (1 5), connected to a 
condensation circuit for the steam clcMids extracted, and to a vacuum pump. 

1 0 24. Equipment according to any of claims 20 to 23, characterised by the &ct that a tank (18) equipped with an 
agitator and an external heat exdiange circuit has been designed to receive the mixture wben it has left the 
evaporation flask (IS), been punq)ed up by a pump (16) and smoodsed or homo^^ 
sterilisation and packaging purposes. 

IS 25. Equqnnent according to any of claims 19 to 24, characterised by the fact that it oon^rises a dosing station 
(19) for ptepdnng and measuring honey, sweetening products, vitamins and other natural additives that are added 
to the product in die storage tank (18). 

26. Equipment according to any of claims 20 to 25, characterised by the &ct that it comivises a hig^4empeiature 
20 steriliser (21) to sterilise the prcKluct prepared in (19) and an asc}^ 
sterilised product 
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